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Background 

The agricultural industry is in a constant battle with Mother Nature. To improve their odds of 

winning, farmers must increasingly rely on the latest in farming technology. TI1ey also 

require timely and accurate data on climate.; soil, and crop conditions and th~- co.rre~ponding 

analytics that tell them when and where to plant, tend, and harvest their fields. To make-

certain their farming.infi·astructure fonctions efficiently and at capadty~ farmers must also rely 

on diagnostic data to anticipate equipment repair, schedule maintenance and prevent costly 

downtime. This growing demand for real-time data and the use of local area networks to 

manage the information flow has been revolutionizing faril;l~ng across North America. 

Farmers today, have a myriad of oppQrtunities to convert conventional farming operations into 

what is called "precision agriculture" ("PA"), where intelligent infrastructure gathers real-time 

data and communicates it to centralized hubs· where it can be stored -and processed to increase 

fanning efficiency, lower operating costs, and increase yield potentiaJ.1 

A key factor in the. evolution of PA is the adaptation and introduction of various. data 

"sensors" and. wireless technologies commonly found in other industries. For example, OPS 

receivers, a staple feature in cell phones and automobiles, are now being used to cont11ol 

driver-less farm equipment and to generate precise "yield mapping" data on farms and othe.r 

agricultural areas. So too,. wireless diagnostic devices coupled to c~Jluiar modems are being 

1 Deere & Company Request for Limited Waiver of Part 15.oftheComm;ssion's Rules for Fixed 
Television Band Devloes, ET Qocket No. 15-184 (July 13, 20l5). See a/sq On the Farm: A 'Bountiful 
Harvest of Data, Wall Street Journal (September l , 2P 15), which discusses startups like Fannobile LLC, 
Granular Inc., and GISC that are developing sen:sor-driven computer programs that enable farmers to 
capture data streaming from tractors and combines, store it in digital silos and market it to agricultural 
companies or futures traders. See Attachment 1. 
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used to track and monitor :farm equipment and to remotely manage product levels in storage 

tanks and silos. 

Recently, Headsight Inc. ("Headsight"), th.e Petitioner of this waiver request, adapted a novel 

wireless technology used primarily in the construction and mining industries for agricultural 

operations. Headsighf s new device, the Ten-ahawk, uses ultra-wideband ,("UWB") imaging 

technology to detect the ground surface conditions that ar:e obscured by crops during harvest 

operadons. The Terrahawk allows for the precise positioning of the combine cutting head (Le. 

"header hei~ht"), which leads to faster harvesting operations, reduced operator fatigue, less 

machine wear and tear and increased crop yields. In addition, the introduction of UWB 

imaging in agriculture will facilitate accurate and efficient soil mapping, a process that 

currently requ,ires labor-intensive drilling and sampling operations. 

The Commission's. Patt 15 Subpart F Rules, however, pose a potential ba_rrier to UWB 

imaging in farming operations. More specifically, the Subpart F Rules do not expressly 

authorize UWB ground imaging devices for agricultural use, though many ground penetrating 

radar ("G:PR") manufacturers appear to be m~rketing devices for such purposes. Jn addition .• 

the Subpart F rules are also unclear as to how the one (1) meter of "above ground"" operating 

Umit should be applied when imaging ground surface conditions beneath crops. Headsight, 

therefore, seeks a waiver and/or clarification of the Part 15 Subpart F Rules to permit the use 

of UWB imaging devices in farmihg operations. 

A. The Terrahawk is a UWB Imaging Device .Designed for Agricultural use 

Headsight is a leading manufacturer of mechanical sensors that are installed and used on 

harvesting equipro~nt tQ provide operators with important ,infonnation about crop and ground 
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surface conditions. As. explained ln greater detail below, safe and efficient crop harvesting 

requires that equipment operator:s know as much as possible abo.ut what is go~g on beneath 

the cutting "head." A significant improvement over mechanical sensors that "feel" their way 

along the ground is impulse radar, which has the capability of providing detailed below-crop 

imaging without having to come in contact with. the ground. Using conventional UWB/GPR 

technol.ogy, Headsight developed the Terrahaw~ device to control the header }:leight on 

combines,. In time, however, this technology will also be used to provide imaging inform~tion 

on .surface and subsurface grou11d conditions that are important to farrni'ng. 

The Terrahawk is a sealed circuit board assembly containing a UWB impulse. radar chip, 

designed by No.velda AS, tha.t operates between I and 6 GHz. See Attachment 2. The 

asserhbly contains two modified bowtie antennas with a boresight gain of 4-6 ciB'i and a 4-pin 

connector for power, ground, and CAN communication. Headsight has contracted with a 

third party to build the circuit board and assemble the device. MuJtiple devices can be 

mounted along_ the combine header along with a base controller to ·communicate via WiFi to a 

small transceiver. located in the operatoris cab and connected to the combine's touch screen 

display. Attachment 3 contains several illustrations on how the Terrahawk can be typically 

installed on harvesting equipment. 

The-Te.rrahawk is designed to comply fully with the Part 15 Subpart F emission standards"for 

UWB ground imaging devices. No waiver of any Part 15 technical standard or emission limit 

'is being requested; however, the Terrahawk is intended for agricultural use which is not one 

of the authorized uses for ground imaging devices set forth in Section 15 ,509(b ). In addition, 

although the Terrahawk will operate within one meter of the ground surface under most 

conditions of use (l1S per Section l5.503(f)), for certain crops it wilf need to operate above 
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crop levels, although never more than one meter above crop height. Importantly, the 

Terrahawk's transmit antennas will always be pointed toward the ground during harvest 

operations and thus, the emissions will attenuate much like conventional GPR devices used in 

the construction and mining industries. 

1. Ground Imaging is Important to Farming 

Mapping subsurface ground conditions such as moisture content and soil compaction can be 

of great benefit to the fanner. For example, moisture content data will tell the fanner when 

and where crop watering will be most productive; and compaction data wilJ help fanners 

avoid yield reductions - that can range as high as 60% from compacted soil - and provide 

guidance on how to improve field traffic control and related issues such as tire pressure and 

tillage practices. Currently, these types of subsurface conditions are detectable only through 

time-consuming and labor-intensive drilling and soil sampling. With ground imaging 

technology, however, these functions can be streamlined and automated. Subsurface mapping 

can also assist the fam1er in improving general practices such as timing to "work the ground" 

and crop spraying both of which will increase the yield potential as well as quality of the 

crops produced. 

Ground imaging technology can benefit the farmer in other ways as well. Hard to detect 

surface conditions such as uneven terrain, voids and field stones can interfere with farming 

operations and present safety concerns for both workers and equipment. With ground 

imaging, adverse surface conditions that are often hidden by crops can be detected and 

addressed before they are unexpectedly encountered during farming operations. 
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2. The Terrahawk can Control the Header Height on Harvesting Machines2 

An important feature of the Terrahawk technology is the ability to harvest crops precisely and 

efficiently by controlling the header height on combines. Header height control has been 

growing in acceptance and demand in the agricultural industry over the last twenty years and 

has reached the point where original equipment manufacturer and aftermarket header height 

control systems are available for nearly every new grain head on the market. 

The demand for height control is driven by several factors including increased yield, 

decreased operator fatigue, enhanced machine protection, and improved harvesting efficiency. 

Two of the major limitations with the current industry standard sensor .. which is a mechanical 

arm that drags along the ground to "measure'> header height, are sensor failure and crop 

debris. The Terrahawk overcomes both of these barriers. 

The environment beneath a harvesting machine is extremely harsh. A sensing device like the 

Terrahawk, which can measure the distance to the ground without having to physicaUy 

contact it, means there is far Jess potential for damage to the sensor or the equipment itself and 

harvestin~ can occur at higher speeds. Breakdowns of mechanical arm sensors are often very 

costly to the farmer. The harvest window when the crop conditions are ideal and the weather 

permissible is normally short. A sensor or machine breakdown will not only result in added 

2 As discussed throughout this petition, UWB ground imaging technology can serve multiple purposes in 
farming. lt can be used in a conventional manner to image underground structures/conditions as well as 
surface conditions hidden by crops. In addition, the technology can be used to control the header height 
(above ground) on harvesting machinery. Although Section 15.515 pennits UWB for proximity sensing, 
the standards set forth in this rule are crafted for "vehicle radars" (Le. automobiles) where transmissions 
are in or above the horizontal plane and in "free space." Even if a Section 15.515 device was capable of 
controlling the header height on farm equipment. which it is not, it should be clear that no purpose would 
be served by not allowing the infonnation obtained from a ground imaging device to be used for this 
purpose. 
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expense of repair, but may aJso limit the quantity and the quality of the grain the farmer is 

able to harvest. 

The second challenge to mechanical sensors is crop debris. When stalks are broken or blown 

flat from a wind stonn, the sensor arm will ride up over the crop and automatically raise the 

header. The result is crops left in the field. The Terrahawk can penetrate the fallen crop, 

measure the distance to the ground beneath, and provide protection to the header while 

allowing it to pick up much of the crop that would otherwise be lost. 

There are three types of combine headers for which the Terrahawk would be most applicable: 

com heads, platfom1 heads, and stripper heads. Corn heads are used specifically for 

harvesting corn. Platform heads can harvest a large variety of grains such as wheat, lentils, 

soybeans, rice, barley, flax, milo, peas, oats and mustard. Stripper heads can be used for 

many of the same standing grains as a platform heads, but are used in situations where it is 

desirable to leave the stalk standing and strip the grain from it. 

For all corn headers, the Terrahawk would be mounted under the "snout" near the tip and 

would measure the distance to the soil. The snout should always engage the stalk below the 

height of the ear so the Terrahawk would generally float less than one meter above the soil 

while harvesting. On platform headers, the Terrahawk would most commonly be mounted 

under the head or just in front of the crop divider to measure the distance to the soil. On these 

headers, the device would normally be near the height of the grain kernels being harvested. 

For the majority of crops, this would be below one meter, but it could be slightly above that 

limit for a few crops such as milo. 
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The common mount for stripper heads, which could also be used on platform heads in some 

crop conditions, would be a raised mount. Here, the Terrahawk would be suspended just 

above the crop to measure the distance to the top of the crop canopy. This is desirable for 

certain standing grains where only the grain head is cut or stripped from the stalk. In certain 

areas of the country this type of harvesting is particularly advantageous to help with soil 

erosion, water conservation, and harvesting efficiency. 

Importantly, field mapping and header height control via ground imaging technology go hand

in-hand. If surface and subsurface data can be collected during harvest operations, the farmer 

can avoid having to make multiple passes with heavy equipment over the same fiefds. This 

avoids the added expense of additional operations. unnecessary ground compaction and 

damage to certain (e.g .. stripped) crops that are left standing after harvesting. Additionally, 

real-time data on ground conditions at time of harvest will be important to the farmer for the 

next planting season. 

B. The Part 15 Subpart F Rules Should be Waived to Accommodate Agricultural use 

In many respects, agriculture is similar to construction. Like the construction engineer, the 

farmer needs accurate data on surface and sub-surface conditions before a work site or field 

can be commercialized. Both are also concerned with worker and machine safety, and both 

benefit economically if such information can be obtained at a low cost, for example, by 

electronic imaging rather than labor-intensive drilling and soil sampling. For tbese reasons, 

UWB ground imaging devices have become standard tools throughout much of the 

construction industry and, but for the Commission rules, they could be important tools for 

today's farmers. 
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l. Section 15.509(b) Should be Waived to Permit the use- of Ground Imaging Devices 
on Farms 

The administrative history of the UWB rules ihdicates that they were developed largely in 

response to the specific applications that were then undergoing experimentation and 

development. Three companies petitioned the FCC in I 998 for Part 15 Rule waivers to allow 

the use of UWB technology for commercial ground and wall imaging devices3 for use by 

safety personnel for communications and location determination using "imaging radar.'* 

Shortly thereafter, tJ1e Commission issued a Notice of Inquiry ("NOl'') requesting public 

comment on the "types of devices" that were likely to be developed using this emerging 

wideband technology.5 Significantly, the NOi did not seek public comment on the ''types of 

businesses" or industries that might benefit from UWB applications. In a Notice of Proposed 

Rule Making ("NPRM") spawned by the NOl, the Commission proposed a new category of 

Part 15 ground and wall imaging devices for which there were no restrictions on eligibility; 

however, the NPRM asked for comment on whether through-wall imaging devices should be 

limited to "parties eligible for licensing under the Public Safety pool in the Part 90 Rules.'>6 

A First Report and Order ("FRO") was issued by the Commission in Apri I 2002, adopting a 

first set of UWB rules and technical standards that were, in the Commission•s words, 

"extremely conservative," "over protective" and likely to "unnecessarily constrain the 

3 U.S. Radar Inc. Request for a Waiver of Part J 5 of the Commission's Rules for Ground Penetrating 
Radar, DA-221 (January 28, 1998); Zircon Corporation Request for a Waiver of Part 15 of the 
Commission's Rules for an Ullra-Wideband System, DA 98-924 (April 14, 1998). 
4 Time Domain Co~oration Request/or a Waiver of Part 15 of the Commission's Rules/or an Ultra
Wideband Time Modulating Technology, DA 98-222 (February 2, 1998). 
5 Notice of Jnquily ("NOJ'') at 9. ET Docket No. 98-153, 63 Fed. Reg. 50 I 84 (September 21 , 1998). 
6 Notice of Proposed Rule Making ("NPRM") at 15, ET Docket No. 98-153, 65 Fed. Reg. 37332. (June 
14, 2000). 
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development of UWB technology."7 So concerned was the Commission that it might be 

stunting the growth of this new and useful technology that it said it would issue a further 

rulemaking within the year ·~to explore more flexible technic.al standards and to address the 

operation of additional types of UWB operations."8 In lhe interim, the Commission restricte.d 

UWB imaging and GPR devices to locations where there would be low proliferation and 

usage would be infrequent.9 Thus~ the rules adopted in 2002 restricted ground and wall 

imaging device usage to law enforcement, fire and emergency rescue organizations, scientific 

research institutes, commercial mining companies, and construction companies, as those 

entities were defined by the Section 90.20 eligibility requirements·. to 

The FRO did not explain the basis for these use restrictions other than to note that these were 

the focus -of the 1998 waiver requests and, thus, the focus of most of the comments submitted 

in response to the NOi . Agricultural use was never raised or discussed. Nonetheless, the use 

of ground imaging technology in agriculture would have niet the Commission's essential 

requirements of low device proliferation and infrequent use. Moreover, ground imaging in 

agriculture - an exclusively rural use -- would not raise any cumulative interference issues (as 

discussed more fully below) whiCh were a primary concern of certain spectrum licenseeS. 

Like the GPRs used in construction and mining, agricultural devices would a lso "direct their 

emissions into the ground or horizontally, away from airborne or satellite receivers" and thus, 

operation at ground level would "ensure that the emissions attenuate more rapidly with 

7 First Report and Order ("FRO") at,-111-2, ET Docket No. 98-153, 17 FCC Red 7435 (April 22, 2002). 
8 Jd. 
9 Id. at 1185. 
io Id: 
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distance and have a higher probability of obstructions between the UWB transmitter and the 

victim receiver."11 

In Februaty 2003, the Commissfon issued a Memorandum Opinion and Order and Farther 

Notice of Proposed Rule Making12 which, among other things, relaxed the rules on GPR 

operation by third-party contractors and opened up additional bands for GPR operation. 

There was no discussion in that proceeding of expanding the use ot ground imaging 

technology to other industry sectors. ln December 2004, the Commission issued a Second 

Report and Order and Second Memorandum Opinion & Order13 and in August 2010, it issued 

a Third Memorandum Opinion & Order14 bringing the UWB rulemaking to a close. None of 

these orders discussed user eligibility issues. 

Today. after mo.re than a dozen years of 'UWB operations under the Part 15 Rules~ an 

inspection of Commission enforcement records reveals that there has never been a report of 

harmful interference from a OWB device. The ultra-conservative rules and overly cautious 

approach followed by the Commission since it first began regulating UWB devices in 1998 

have proven to be successful. And because there was never any reason to restrict ground 

imaging from agricultural use in the first place where, like mining and construction, device 

proliferation would be low and use infrequent, there can be no reason for maintainiog this 

restriction today, especially given the fact that UWB ground imaging devices are routinely 

11 Id. at 11234. 
12 Memorandum Opznion and Order and Further Notice of Proposed Rule Making ("MO&O" and 
"FNPRM"), ET Docket No. 98-153, 18 FCC Red 3857 (February 13. 2003). 
13 Second Report and Order and Second Memorandum Opinion and Order, ET Docket No. 98-153, 19 
FCC Red 24558 (December 15, 2004). 
14 Third Memorandum and Order and Memorandum Opinion and Order, ET Docket No. 98-153 (August 
10. 2010). 
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marketed by various manufactures for agricultural use.15 Clearly, the Terrahawk can provide 

an important imaging tool for fanners, and the Part 15 Rules should be waived to permit its 

use. 

2. Waiving Section 15.509(b) for Agricultm-al use will not Threaten Harmful 
Interference to GPS 

For the earliest UWB proceeding, the question of possible harmful interference to OPS was 

raised and extensively debated by government and industry. NTIA conducted a study in 2001 

that showed an extremely low probabjtity of hannfu1 interference tQ GPS from UWB 

devices 16 and various industry groups fi led comments with the Commission that demonstrated 

OPS interference concerns to be a non-issue. It was noted, for example, that many OPR 

devices are co-located with OPS receivers and nearly all OPRs incorporate hardware and 

software specificaJJy designed to accommodate OPS input because location accuracy is 

critical for GPR mapping applications.17 And despite the exaggerated claims of interference 

by GPS proponents, actual testing has repeatedly shown that OPS receivers function perfectly 

when located only a few centimeters from the transmit antenna of a GPR. Indeed, after 

15 Geophysical Survey Systems Inc. ("OSSI"), which bills itself as the world's leading manufacturer of 
GPR systems, advertises on its web site the many uses for OPR, including "agriculture and forestty." See 
http://www.geophvsical.com/. GSSI promotes GPR use for measuring ground conductivity for the 
remediation of contaminated soils, for "precis.ion agriculture" applications and for cj.etermining how best 
to apply fertilizer to farmlands and vineyards. GPR use is also promoted as an invaluable tool for golf 
course superintendents to delineate areas of excess water "on greens" and to measure tree trunk 
characteristics to identify potential insect and fungal infestation that can affect a tree's health. GPR 
Systems, another manufacturer of imaging devices promotes on its web site, a recent survey of an eight
acre cranberry bog using GPR to determine the depth of the "top layer of moss/organJc matter." See 
http://www.gp-radar.com/about-us.html. Sensors & Software advertises GPR applications in "agriculture 
and forestry" as well as for high value "crop management'' such as vineyards and also states that a 
"common application" ofGPR involves examining the condition of utility poles. See 
http://www.sensoft.ca/. In short, GPR manufacturers appear to have found their way into the agricultural 
sector whether the Part 15 Rules allow it or not because the demand for ground imaging data exists. 
16 Assessment of Compatibility Between Ultrawideband (UWB} Systems and Global Posilioning System 
(CPS) Receivers, NTIA Special Publication 01-45 at xiv. 4-4, 4-12, 4-27 (February 2001 ). 
17 Ground Penetrating Radar Industry Coalition Petition/or Partial Reconsideration, ET Docket No. 98~ 
153 (June 17, 2002). 
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reviewing indQs_try comments · and test data provided in the UWB rulemakings, the 

Commission:reeited the fa.ct that "[OPR] devices have been used for many years with attaciied 

OPS recejvers without a single incidence of reported harmful interference.'' 18 

Headsight is abundantly familiar with the importance of OPS in the agricultural sector and is 

well awa~ of interference concerns. Head~ight's custoi.ner bas.e will be active OPS. users who 

w ill depend on the compatibility between OPS and the Terrahawk. Indeed, if the Terrahawk 

is to provide accurate field mapping information on ground and crop conditions for fanners it 

is :essential that it operate compatibly with GPS. To this end, He.adsight has tested the 

Terrahawk device operating in close proximity to a standard OPS system marketed with fann 

equipment and found no evidence whatsoever of interference to GPS operations. See 

Attachment 4. 

3. The One Meter Above Ground Limit in Section .15.503(1) Should Either be Waived or 
Interpreted to Include "Ground Structures" such as Crops 

Sectjon 15.503(f) defines. GPR as ·~a field disturbance sensor that 'is designed to operate only 

when in con~ct. with, or Within one meter of, the ground for purposes of detecting or 

obtain"ing the images of bar.iecf objects or determining the physical properties within the 

ground."19 Headsight requests an interpretation ·of the term "ground" to mean "ground 

structure." In the alternative, Headsight requests a waiver of the rule to include farm crops 

within the one meter limitation. The administrative history of this rufe provision indicates that 

there is nothing "sacred'1 about the one meter limit. 

18 MO&O and FNPRM at~ 28~ 
19 47 C.F.R. Section 15.503(1'). 
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In the NOi, the Commission asked for comment on "the expected or desired operating 

distances for UWB."20 ln the NPRM that followed, the Commission proposed that GPRs be 

operated in "close proximity" to the ground which, without any explanation, was defined by 

the. Commission to be one meter.2 1 One party voiced an objection to the proposed one meter 

limit as being too lax, but the Commission dismissed those concerns as unfounded.22 

Accordingly, the one meter limit became the standard without any substantive discussion or 

technical justification other than the apparent belief that the GPR devices that were 1hen under 

development could successfully operate within that limit. 

What makes the one meter limit difficult to apply is the fact that the term "ground" is nowhere 

defined in the Part 15 Rules. Logically, the concept of "ground" qin vary considerably 

depending on what is being imaged. For example, in any particular location or at any 

J?articuJar time the "ground" could include loose impediments, debris, landfills, water, snow 

or vegetatioJl, as well as exhibit a variety of structural features such as uneven terrain, ditche~, 

overhangs and voids, to name a few. In the NPRM, the Commission contemplated GPRs 

being used to image bridges and suspended roadways thus, apparently bringing these elevated 

structures within the definition of "ground."23 Because there is nothing scientific about the 

term, the one meter limit should logically apply to "ground structures" as long as what is 

being imaged is under the structure and imaging emissions are directed toward the ground. Jn 

fact., this is exactly how GPR devices.are being used today. 

20 NO!at,9. 
21 NPRMat if25. 
22 FRO at, 43. 
aNPRMat110. 
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$)stems for a r IWB stt1tcillancc system, opc1ati119 pctwcc1i §0 and 6UU M:Hz;; designed to ; :; 

warn of intiude1s 011 sites ol shategic ot co1J'Jffiefciil ilfl§;rest teve.Jdtroegh.thti UR:ln cijl'nmt : !: 

rnles did out permit QWH sar.1eillance !iystemH below I 9t) GQz) H t lltraVi;don argued fut~ : ;: 

entflnri:H:d the wie of certain 15ands based 021 tlie teebnologir; known to d:ie ( oi'n1nissio11 at the · 

time oftbe ruk1n21king Ji4 a11d bc:causc I lihaVisio11' s tcclniolugy 'did llOt $x1si at tlift hine, l"he: 

-..•51ahu11al mteds cgtdd 11ot have beeu. fai'.torei.J i11to the Cwiooiesio11!s ij15_wisiui1 1bakiiig 
. . 

Like OltraVisioe, Mead sight fiices a regukltory remrirn i<m t#li§fflyirn In; u_hilhy t§ lili,qduee a 

new teehnolegy tbAt would Sif;t'lifieently benefit the pu@e A~d likt EH!'!'i:i*''?, Uihadsigbt 

H proposing a use of teehoology that did 11ot exist at tbc time of the. Eo1m11ission's 1 t1lcn1ald11g 

(t e, agziculftnc! and. thus 1~as m: 11cr facto1cd into the OWB rn!c~ that w~i~ adopted. 

mles E'At example, me Cnmmis:<iion granted s waiver in ?Q 12 ·IO Curt!ss Wright tf'?utrols; 

\3 '"I• .,,,,.,:'I 5"" I ' .., ::1 • .,, • • n t. ,; • ' • • • •1< ;, : ' . , : ,. ., • Ji "' ?t i " ' rn a inc nfl 1 11y • uwms; me tU'9m•s ; u r11te1pre•mwn '"'" '!flil11U c9 •iei;ric•:-. 11 :i • i!H ""u; 1.9 
the famunm1icm ':l Ruieos)o• Oh• u Wm\ih"RLi tl1wlws, El DY9ket NY. 66 1 il5, 01 dei. '23 FCC Rcd. l16U 
t2eos)(' uliniVtii61R »zmi•w "). · · : 
•
4 Ultra F1£11m. lfatper at 1 IS . i . 

i. 
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.lu;. (' cWCI") 1s;gaidit1ij the spe£ifie minimum operatiqnal baodwidt§ of a I J\l/ft , traMmitter 

and Ifie OWB measmemeet vrneedore m1rlieed iA SWetlon§ ~ 15 503@) Am4 ts 521 fdt 
. . . 

rMpeeti· .. ely 26 CWfl requested the 111;11iver fur its !:SPR s:ysieiij k12own 11$ th~ ' :Jd•l.hd~r 

system, ~bieh 1aias desisned to inc1casc cfficic11c;y in sutisuiface imagmg. fit gnimhng the 

luwa1iug the costs <ii inlrautraetare repair ned improyia_e B!1fe1y emuH!ipes fAi both 

ieife!jlr11emm; wod<ers eeii 1he geneml p11Mie n Lil<~ die ;d ~edap dpvltQ
1 

tfllc Tut~tuiwk. is 
' . 

liMigecd M IMei'MSe et'ficieney i11 subsur~ce imagi1,g 1111d will lwc:eht tbe public by i~tp10v ing 

farrning operati®s u1d crop yields 

le sum, the pub lie inrnrest will clearly be served if tbtiCrimmisslAH \{iijlves·tke spee_lfle .rulM 

. 

D. A Wahiy1 of Hae UWB Koles i8 Co11sisteut witll lrevieqij C!unmissieb St1itemeats 
C.tHO"ftHiiiA tbe ·Evolution of I EWB Tecb nolosn · 

'Ito~ Cu111111issiv11 always i111endsd to 1svisit H!1 ioWal· e1m:;en1ati?e ;1111prn11ch raken Ep die 

regelmhm of UWB Gmnrieg rhis wai•;er reguest to alfow rh~ Tfam:JmWk tA hpemte ~s 

adopted "otrtmel'( eo1rn:rvathc" 1 IWB sta11da1ds based oil th;: iltf0rn_1atiou and fcdmoh;>gy 

tli;i:t 10s kno1>¥11 to tf1e « 'om1111s;s;io11 in 20112 m I he t:o1rn1i)ssloo t e?§G!ied th~t "tyhebe . 

li}'stems ate ielatively 11ew prvd9,t&, C111d we th§t!d\m; belie?e that Lhl$it op1uatiun sheeld He 
. . . ' 

limited 1mtjl mwe e:petierme has beeo ebtaieea:m Tee Cm1imissine was ~hieruer :m adfi 
. . 

tlegihilir.y or eonsider ebanges tQ rhe m¢lmleal f)8rmnetef5 ··1ietp Ii [ha~] b'lf)rg t8p~ridke .witn . - . . 
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_: 



OWB de¥k§is/' as any \J1a11ges tu the 1 Ml~m at an ea1Jy SR!gi! 'fwoel~ ;~e d]!;taplive;10 . sQrr~t1t 
. -

jedu!itr)' pmdaet developmeel efforts u
40 Bill heeense ''jejriel £eS!rie£ipAS . AR AfmUtafiM~, 

Co1natissio11 was ope1i to 1.eevaluating these standards ·:in th: 'fattiic ·as I it} coi1tim1el s] to 

collect data 1ega1di119 UWB ope1afm11s/54·1 

. . - . . 

~Mets teday, W6111d dearly Nsnefit fffl•l'l die use of llWfl: goou9d ima,z!ag app~ica!kms 

Tims:, the ti1ne bas con1e fo1 tl,e €C1utmissio11 tO i;clax: the !1extrc11:icly ~cey1s~ntivc12 11wu : 

ndcs to allow them tv keep pace With the advances _II! 1.vgUua ·l111ay~1_1y te\;ci•vvl~ID' u1it aie • 

be11diling ulh1a impoitant Amel i'i<m judush ie6. 
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Conclusion 

In this Waiver Petition, Headsight is asking the Commission to do exactly what it always 

intended; and that is to periodically review and reconsider its ultra-conservative UWB rules 

whenever it becomes clear that new and useful applications are being developed that will 

benefit the public, without risking harmful interference to other spectrum users. Headsight 

has shown that to be the case with its. Terrahawk ground imaging device, a UWB application 

that will be exclusively rural in nature. For the reasons provided above, therefore, Headsight 

requests that the Commission waive and/or interpret Sections J 5.503(f) and I 5.509(b) so that 

a UWB imaging device like the Terrahawk can be used in modem fanning. 
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Terry G. M 
Jay S. Newman 
Fish and Richardson P.C. 
1425 K Street N.W. 
Suite 1100 
Washington O.C. 20005 

Counsel for Headsight Inc. 
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On the Farm: A Bountiful Harvest of Data 

Iowa "farmef' Jason Rouse e4usts the Fannoble ctat.-<olKtlan dwfc.e In his c:aml>lne. lnfonnatlon !llltfMAd In rul time allows filnnen to monitllt openitJons and fine tune dtdsklns. 

BY JAOOB BUHG! 

Fo.rmers and .e.ntrepreneurs 
are starting .to oompete with 
agribusiness giants over the 
newest commo_dity being har
vested on U.S. farms-cine mea
sured in bytes, not bushels. 

Startups including Farmobile 
LLC, Gninular Inc:. and Grower 
Jnfonnaflon senfoes Coopera
tive are developing computer 
systems that will enable farmers 
to capture data streaming from 
their tractors and combines, 
store it in dijptaJ silos and mar· 
ket it to agriculture companies 
or futures ttadets. Such plat· 
forms cpuld ~ Canners to 
reap larger profits from a tech· 
llOlogy revolution sweeping the 
U.S. ·rann Belt and give them 
more control over the informa· 
tlon generated on their fields. 

The efforts in some cases 
would challenge a wave of data· 

own their data, and It won't be infonilation: said Dewey Hulcill, 
·sold to third parties. board preskleut of Grower Infor

Some tanners and entrepre· . mation Services Cooperative, er 

l
a .11eurs say crop producers can get GISC, a fanncr-owned coopera· 

the mOSt from their data by com- tive that is building a plat!onn to 
piling and analyzing it them- collect its members' data. 

' S selve,$-for instance, to deter· The cooperative bas signed up 
S mine the best time to apply about 1,500 members across 31 
~ fertilizer to their soil and how states. 
~ much. Then, farmers could profit Members of the Lubbodc, 

. ! further by selling data to ~d, Texas, co-op eventually will be 
• • .;,• &! pesticide and equipment makers able to choose to have their data · ~ ~:I seeking a glimpse into how and .scrubbed of identifying details, 

.,bl. .l.1:1 .. J when Canners use machinery and · combined with other ranne1~ in
. ~ crop supplies. foonation and sold to prospec-
1 

1 
• 3 The new ventures come as tive buyers. Farmers who partici· 

Al'l:liil•• 11 IMi0 M"llili1 "'""'"'JH farmers weigh the potential ben· pate would share in the 
~charges $1,250 a r-tw Its data b'ansmltter and moble app. efits of sharing their data with proceeds. "If there Is any mone

analysis tools from big agricul· 
tural companies such as Mon
santo Co., DuPont Co., Deere & 
Co. and Cargill lnc. Those sis
telllS harness modern planters; 
combines and other machin~ 
outfitted with sensors to ti'a~k 

planting, spraying and harvest· 
ing, then crunch that data to 
provide 'tarm·ritanagement guld· 
ance that these fllll\$ ·say c.an 
help farmers curb costs and 
grow larger crops. • ' 

The companies say farmers 

Jarge agricultµral companies tazy value, we thlnk it needs to 
against privacy concerns and go back to ~e grower," Mr. 
fears that agribusinesses could Hukill said. 
teverage farm-level information Advancements In wireless 
to charge higher rates for seeds, technology, inexpensive sensors 
pesticides and Dther supplies. to monitor seeding rate~ and 

''We ne:ed to get tanners in- data-crunchlng tec.hniques honed 
volved tn t:lJis because Jt's their Please see FARM page B2 



FARM quote prices to individual farm· 
ers to see detailed information. 
If a farmer sell$, proceeds would 
be split evenly between the 

Continued from the prior page fatmer and Farmoblle, 
In Silicon Valley have helped ag- "We're monetizing something 
ricultural companies build sys· [fanners) hadn't monetized be
tems to help farmers examine fore," s~d J~on Tatge, co
which seeds to use in different fOWlder and chief executive of 
soils or whether they are under· Fatmoblle, which is ftmdedby its 
utilizing-farm equipment. founders and has about 140 

Monsanto, the world's largest farmers using its transmitters 
seed maker by sales, has spent this year. 
more than $1 billion. an acquisi· Granular, which sells farm
tions over the past three years l'nanllgement software, also envi· 
on farming hardware and data sio.ns a platform that would al· 
analy~s C?.Pabllities. DuPont, low farmers to store and 
which has teamed up with Deere potentially market ' their data, 
and other groups as it develops said CEO Sid GOrham, who previ
its own service, anticipates gen· ousfy ran the mobile division of 
erating as much as $5DO'inilllon · nuµic.et·research firm Ni~lsen Nv. 
a year in revenue from comput· Granular has raiSed $25 million 
erized fanning services. in venture capital from firms in-

St:artups including Farmoblle eluding Google Ventures and An· 
and Gl'aJ)..ular say farmers should dr.eessen Horowitz. 
have greater control over.. how . The San Franeisco .c:omplll}y ls 
their infonnntion ls used. 'working to aggregate data from 

, Farmobile's· trailsniitters, large-scale farms to· allow its 
about the size of a paperback farmer users to compare prices 
book, download information .~ perfonnance of faon sup
from the diagnostic .systems qf pJ,les like seeds to see if they are 
tractors and other' macltlnery . getting the best deal. Allowing 
and beam it to a remote server, farmers to market their data 
allowiI!g farm managers to mbnl· could become possi"ble late nett 
to:r operations and make quick year, Mr. Gorham said. "We'd 
adjustments. Farmobile charges give our farmers the first crack 
tanners $1,250 a year for its data [at using the data] before selling 
transmitter and mobile appllca· it." 
tlon, which allows fanners to Granular ch.arSes about $3 per 
track- their tractors and com- acre a year for its farm manage
bines in real·t.ime, monitoring ment platfo?m, which alltomates 
performan~a and chemi'.:~l'1.1se, some b11dgcting and inventory 

Next year Farmo1>ile,.wlli4t .i~ ' functions and projects profits, 
based in a suburb 'Of Kansas Ci&, Companies developing mar· 
Mo., plans to open an electronic kets for farm data say it's not 
marketplace where pesticide their intention to displace big 
companies, tractor makers 

0
9r seed and machlneey suppliers 

conµnoclity traders could sea~h but to give farmers a platform 
for data on farmers• har\'ests bhd that would enable them to man· 

age their own information. Stor
ing and selling their own data 
wouldn't necessarily bar a 
funner from sharing information 
with a seed company to get a 
planting recommendation, they 
say. 

Meanwhile, companies devel· 
oping the data silo,s expec;t it will 
take several years to set. up com· 
prebensive- databases spanning 
significant swaths or big crop
producing states. Farmers, many 
of whom struggle with the idea 
of big companies or lraders gain· 
ing an intimate view· of tb.eir 
farms, will also have to be won 
over to make the concept work. 

Some ~rmers, however, see 
. the potential for a new revenue 
stream·from their crop infonna
tion. ~At this point, I'm pretty 
comfort.able with allowing ~Y 
data to be aggregated into other 
[data sets];" said Zachary Hunni
cutt, a Nebraska fanner who has 
been teSttng Fannobile's system. 
4 Jt's [potentially] another in
come flow and a way to help 
people make better decisions 
around azrtculture." 

Field-level information on 
crops, rollected in near real· 
time, wollld find ready purchas· 
ers among traders of agi'lcu}tural 
futures.such ~ com attd wheat, 
sal\1 Jon Marcus, principal of 
ChlcagO'-based brokerage firm 
Lakefront Futures & Options 
LLC, "It's invaluable if it's done 
con"eetly," he said. 

Big grain comp3Ilies, too, 
'COUid be buyers. "Jt1Jl·be asource 
of input that we would eventu· 
ally put a price 011," said Soren 
Schroder, chief executive of 
Bunge Ltd., among the world's 
biggest purchasers of agrlcul· 
tural commodities. 



Date: January 21, 2016 
Subject: Req~est for Confidentiality 
Re: In the Matter of Pet ition for Waiver of Part 15 of the 

Commission's Rules Applicable to Ultra-Wideband Devices 

To Whom ft May Concern: 

On behalf of our client Headsight Inc. ("Headsight") and pursuant to 5 U.S.C. § 552 and 
Sections 0.457 and 0.459 of the Commission's Rules, 47 C.F.R. §§ 0.457, 0.459, we hereby request 
that certain information complementary to the above-referenced Petition for Waiver be treated as 
confidential and not subject to public inspection. The designated infonnation constitutes 
confidentjal and proprietary infonnation that, if subject to public disclosure, would cause 
si.gnificant commercial, economic, and competitive harm. As described below, Headsight's request 
satisfies the standards for grant of such requests set forth in Sections 0.457 and 0.459 of the 
Commission's Rules. 

In accordance with Section 0.459(b) and in support of this request, Headsight provides the 
following infonnation: 

1. Identification of the information for which confidential treatment is sought: 

'Headsight's request for confidential treatment is limited to the preliminary datasheet for 
the Headsight impulse radar transceiver system. 

2. Identification of the Commission proceeding in which the information was submitted 
or a description of the circumstances giving rise to the submission: 

The above-referenced document was submitted on January 21, 2016 to the Comi:nission in 
support of the Petition for Waiver. 

3. Explanation of the degree to which the information is commercial or financial or 
contains a trade secret or is privileged: 

The information requested to be kept confidential has significant commercial value and 
includes confidential business information provided to Headsight by the GPR transceiver 
manufacturer. Headsight does not have the manufacturer's permission to publ icly 
disseminate this information. 

4. Explanation of the degree to which the information concerns a service that is 
competitive: 

The services and technologies that are the subject of this Experimental Application have 
not yet been fully developed, but are expected to be competitive with existing services that 
use older technology to serve a similar purpose. 
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5. Explanation of how disclosure of the information could result in substantial 
competitive harm: 

The technology under development is sensitive and confidential in nature. The release of 
such infonnation would provide valuable insight into Headsight's technology innovations 
and potential business plans and strategies. 

6. Identification of any measures taken by the requesting party to prevent 
unauthorized disclosure: 

Headsight has taken steps to keep confidential the infonnation set forth in the confidential 
attachment by limiting the number of people involved in the development of the 
technology. 

7. Identification of whether the information is available to the public and the extent of 
any previous disclosures of the information to any third parties: 

The document which we seek confidential treatment is not available to the public, and has 
only been: .disclos~d to limited third parties involved in the preparation of the Petition for 
Waiver. Headsight voluntarily provides the information to the Commission at this time 
with the expectation that it will be treated confidentially in accordance with the 
Commission's rules. 

8. Justification of the requested period of confidentiality: 

Headsight expects that confidential treatment will be necessary for the duration of the rule
making and thereafter in order to protect Headsight's evolving business and technology 
strategics. 

9. Any other information that would be useful in assessing whether this request should 
be submitted: 

The information subject to tMs request for confidentiality should not be made available for 
public disclosure at any time. There is nothing material that public review of this 
infonnation would add to the Commission's analysis of Headsighes petition for waiver. 

Consistent with 47 C.F.R. § 0.459(d){l), Headsight requests notification if release of the 
infonnation subject to this request is requested pursuant to the FOJA or otherwise, .so that 
Headsight may have an opportunity to oppose grant of any such request. 

Sincerely yours, 

--------


